Introduction
Separate reactions were done using 16S rRNA gene-based primers with and without incorporated 138 internal index (here after this protocol denoted as TS-tailed 1S). 140 Amplification was performed in 20 µl containing 1 µl of template DNA, 10 µl of 2x Phusion High-141 Fidelity PCR Master Mix (Thermo Scientific Inc., Waltham, MA, USA), 0,5 µM of each 16S 142 primer carrying Truseq adapter. The cycling conditions were as follows: initial denaturation at 98 143°C for 30 sec; 27 cycles at 98 °C for 10 sec, at 62 °C for 30 sec and at 72 °C for 15 sec; final 144 extension at 72 °C for 10 min, followed by a hold at 10 °C. Separate reactions were done using 16S 145 rRNA gene-based primers with and without incorporated internal index. Following PCR 146 amplification, samples were purified using a Performa V3 96-Well Short Plate (Edge BioSystems, were as follows: initial denaturation at 98 °C for 2 min; 12 cycles at 98 °C for 20 sec, at 65 °C for 153 30 sec and at 72 °C for 30 sec; final extension at 72 °C for 5 min, followed by a hold at 10 °C (here 154 after this protocol denoted as TS-tailed 2S). 156 Amplification was performed in 20 µl containing 1 µl of template DNA, 10 µl of 2x Phusion High-157 Fidelity PCR Master Mix (Thermo Scientific Inc., Waltham, MA, USA), 0.5 µM of each of the 16S 158 rRNA gene-based primers carrying Nextera adapters. The cycling conditions were as follows: initial 159 denaturation at 98 °C for 30 sec; 27 cycles at 98 °C for 10 seconds, at 62 °C for 30 sec and at 72 °C 160 for 15 sec; final extension at 72 °C for 10 min, followed by a hold at 10 °C. Separate reactions were done using 16S rRNA gene-based primers with and without incorporated internal index. Following 162 PCR amplification, samples were purified using a Performa V3 96-Well Short Plate (Edge 163 BioSystems, Gaithersburg, MD, USA) and QuickStep 2 SOPE Resin (Edge BioSystems, 164 Gaithersburg, MD, USA) according to the manufacturer's instructions. An additional PCR step was 165 needed to add index sequences to the PCR product. Amplification was performed according to 166 Illumina Nextera protocol to amplify tagmented DNA with following exceptions: i) reaction volume 167 was downscaled to 20 µl, ii) 1 µl of diluted (1:100) PCR product was used as template, iii) 1 µl of 168 diluted (1:100) PCR product was used as template, iv) reaction mix was brought to the final volume 169 with laboratory grade water (here after this protocol denoted as NX-tailed 2S). 
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Results
218
Illumina sequencing 219 Saliva microbiota sequence data of the 16S rRNA V3-V4 region for 4 individuals in triplicates 220 using TS-tailed and NX-tailed amplification, with and without internal index, were collected on the 221 Illumina MiSeq platform (Table 1) . Two control water samples, nine saliva control samples 222 (including 5 replicates) and blank samples using TS-tailed 1S protocol without internal index, were 223 sequenced on the Illumina HiSeq platform. Samples sequenced using TS-tailed 1S and 2S protocol 224 with and without internal index generated comparatively higher amounts of sequence reads. This 225 was true also after trimming of low-quality sequences ( Fig. 2 and Supplementary table S3 ). The 226 sequences were clustered and assigned to 1086 OTUs. Sequence coverage and percentage of 227 sequences passed quality check from each protocol and qualified for taxonomic classification are 228 summarized in Table 1 . The protocols with the internal index approach showed consistently 14-23 229 % lower OTU's per sequence for all protocol. About 61% of saliva microbiota sequences remained 230 after quality check using NX-tailed protocol without internal index, while only 38% remained using 231 NX-tailed protocol with internal index. In our study, the NX-tailed protocol produced slightly less 232 sequences than the TS-tailed protocols, with 4669 and 5399 mean reads per sample respectively. Alpha diversity of saliva microbiota is similar for all the protocols 240 The Shannon diversity and inverse Simpson indices used to calculate the alpha diversity showed 241 similar diversity for each sample irrespective of the protocols used with exception of few outliers 242 ( Fig. 4a and 4b ). The outliers are the samples with low diversity and low sequence depth, < 4000 243 sequences. Though Shannon diversity index showed less variation according to the sequence depth 244 compared to inverse-Simpson index, we did not find any significant relationship (KW-test) between 245 the diversity indices and the protocols used. 
258
The relative abundance at the bacterial genus level was measured using the top 30 abundant genera 259 (Fig. 6 ). Similar patterns of genus abundance were also observed for the samples from same 260 individuals using the different protocols. However, these compositions differed between the 261 individuals in line with the differences at the phylum level (Fig. 5) . Supplementary Table S4 ). Intra-class correlation coefficients (ICC) used to enumerate 270 the reproducibility and stability of different protocols for six metrics included relative abundances 271 of four top abundant phyla and two alpha diversity indices showed comparatively better 272 reproducibility and stability with TS-tailed 2S protocol with and without internal index (Fig. 7) .
273
Actinobacteria from TS-tailed 1S protocol with internal indices, and Shannon index from TS-tailed 274 1S, NX-tailed protocol, and NX-tailed protocol with internal index showed negative ICC. 276 Repeatability of the saliva microbiota using the TS-tailed 1S protocol, which give the 277 reproducibility and stability, were tested with nine control samples in HiSeq Illumina platform. We Figure S5) , and it showed the low diversity for blank samples sequenced and high 283 diversity for the control samples sequenced (Fig. 8) . None of the sequences from the water samples Cells may vary in their susceptibility to lysing methods. Various studies have shown that 305 mechanical lysis gives highest bacterial diversity in 16S rRNA gene based studies, notably when communities carry hard to lyse Gram-positive bacteria, such as in faecal samples (Salonen et al. 307 2010; Yuan et al. 2012; Santiago et al. 2014; Robinson, Brotman and Ravel 2016) . However, oral 308 samples extracted using either mechanical or enzymatic lysis steps showed an overall similar 309 microbiota profiles (Lazarevic et al. 2013) . A recent study also showed that saliva sample 310 collection, storage and genomic DNA preparation with enzymatic-mechanical lysis does not 311 significantly influence the salivary microbiome profiles (Lim et al. 2017) . All samples in this study 312 were lysed with an identical protocol including both enzymatic and mechanical disruption of 313 microbial cells using bead-beating to reduce the bias may arise due to the lysis step.
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Repeatability of the saliva microbiota with TS-tailed 1S protocol
314
The four saliva samples in triplicates analysed in MiSeq using the different protocols provided overlap, and assembling these reads increases the reliability and quality in the overlapping region.
321
In MiSeq, overall, 39% -68% of the reads were discarded due to the low-quality score, 322 unassembled pairs, assembled pairs with mismatched barcodes, minimum overlap length and 323 archaeal or eukaryotic sequences. Quality trimming of the NX-tailed protocol sequence data 324 discarded a lower number (6% -8%) of data though it yielded fewer sequences than the TS-tailed Our results show that low amounts of sequences usually correlate with low diversity. Our sample 340 size was not large enough to conclude that low amounts of sequences was due to the quality or 341 quantity of DNA, technical issues in the lab or difference in robustness of the methods. However, 342 differences in yields using the same DNA, for example seen in sample 1a and 2b, suggest that 343 protocol robustness may cause differences in sequencing yield (Supplementary Figure S6) .
344
Laboratory protocol, sequencing platform or error rate and bioinformatics variables can be reason 345 for the majority of variability detected in microbiota studies (Salter et al. 2014; Sinha et al. 2015) 346 but in our study all the protocols delivered overall similar profile of the microbes in the given saliva 347 samples in triplicates. Three OTUs were explicitly assigned only to blank samples in HiSeq run.
348
Negative control samples often yield contaminating bacterial species which may be due to 349 contamination of bacterial DNA in the kits used (Salter et al. 2014) . This study also reported that 350 the presence of contaminating sequences is dependent on the amount of biomass in the samples, but 351 we could not assess this in our samples. 
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In conclusion, NX-tailed 2S protocol and TS-tailed both 1S and 2S protocols were able to reproduce 375 bacterial profiles for the samples sequenced, however, in our hands the reproducibility was 376 comparatively higher for the TS-tailed 2S protocols without internal index on the MiSeq platform. 
